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Slide 4  Elements of Research Design 

NOTES: 
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Slide 7  

NOTES: 

Slide 8  Recall hypothetical test of gender 
effects 
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Slide 10  

NOTES: 

Slide 11  

NOTES: 

Slide 12  Flawed interpretation: Females 
score 2 points less (1.9 ± 0.4) on the post-
test, after ‘supposedly’ controlling for the 
effect of previous mathematical ability 
(p<10-18) 
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Slide 13  Simpson’s paradox and the need 
to analyze data on the appropriate scale 
(errors due to aggregated data) 

NOTES: 

Slide 14  Covariates, the ecological fallacy 
& Simpson’s paradox 
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Slide 15  Simpson’s Paradox: failure to 
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Slide 16   Simpson’s paradox 

NOTES: 

Slide 17  Berkeley Gender discrimination 
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Slide 18  Simpson’s paradox & magazine 
subscriptions 
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Slide 19  The ecological fallacy 
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Slide 20  Need to control for race of victim 

NOTES: 

Slide 21  Is there really a racial bias in 
Florida death penalty cases? 
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Slide 22   Death penalty conviction 
‘appears’ independent of defendant’s race 

NOTES: 

Slide 23  Must include race of victim as 
covariate 

NOTES: 

Slide 24  Simpson’s paradox 
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Slide 25  
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Slide 27  Covariates, necessary & 
important 
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Slide 28  Does fluoride cause cancer? 

NOTES: 

Slide 29  Number of cases needed, 
overfitting & statistical power 

NOTES: 

Slide 30  Overfitting: too many covariates 
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Slide 31  Number of cases needed for 
regression (1 of 2) 
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Slide 32  Number of cases for regression 

(2 of 2) 

NOTES: 

Slide 33  Power analysis 

NOTES: 
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Slide 34  

NOTES: 

Slide 35  Neyman-Pearson CI’s 
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Slide 36  Type I and II errors 
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Slide 37  Calculating Type II error 
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Slide 41  Ionannidis on power 
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Slide 43  Ionnidas on ‘bias,’ should be 
fraud 
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Slide 45  Ionnades’ recommendations 
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Slide 46  Retrospective power analyses 
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Slide 47  Retrospective power analyses 
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Slide 48  Case Study 2.1 
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Slide 49  What’s wrong with power 
analysis? 

NOTES: 

Slide 50  What’s wrong with power 
analysis? 

NOTES: 

Slide 51  Detectable effect size: also bad 

NOTES: 
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Slide 52  Alternatives to post-hoc power 
analyses 

NOTES: 

Slide 53  BACI designs 

NOTES: 

Slide 54  BACI designs criticized 
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Slide 55  Fisher’s alpha increasing 
cyclically 

NOTES: 

Slide 56  No indication of an outfall effect 
on Fisher’s alpha in the Farfield 

NOTES: 

Slide 57  Species Evenness (J’): 

NOTES: 
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Slide 58  Pielou’s Evenness 

NOTES: 

Slide 59  High variability in Pielou’s 
Species Evenness (J’) 

NOTES: 

Slide 60  Ragwort example 
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Slide 61  Ragwort example 

NOTES: 
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Slide 63  Random or systematic? 

NOTES: 

Page 21 of  25 



Class 25; Sleuth Ch 23 Designs 

Slide 64  Pseudoreplication 
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Slide 66  Adaptive sampling methods 

NOTES: 
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Slide 67  BACI designs 

NOTES: 

Slide 68  BACI designs criticized 
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Slide 70  
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